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Summary We report three cases of pseudotumoral lesion secondary to total hip replacement
using metal on polyethylene bearings, presenting two distinct macroscopic aspects: (a) classic
inﬂammatory granuloma and, in one case, (b) onset of hematoma associated with gluteal vessel
lesions, probably affected by the pseudotumoral process. Diagnosis was radiographic, with CT-
scan serving to conﬁrm and, more importantly, to reveal extension and analyze surrounding
tissue. Arteriography is needed when the lesion is liquid, and biopsy may be envisaged depending
upon the clinical situation. In all three cases, histology was typically that of granulomatous
lesions related to wear debris. Once diagnosis could be established, treatment was similar in
both presentations, with surgical revision, which should be as early as possible in case of cortical
bone involvement, to prevent pathologic fracture.
© 2010 Published by Elsevier Masson SAS.
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Following total hip replacement (THR), polyethylene wear
debris triggers a foreign-body reaction [1—3], leading to
osteolysis and ultimately to aseptic implant loosening. With
large quantities of wear debris, the foreign-body reac-
tion may induce aggressive granulomatous lesions known as
pseudotumors [4]. Very ﬁne debris (< 10m) induces partic-
ularly aggressive lesions, being more easily phagocytized by
macrophages [5].
We report the cases of three patients presenting with
massive femoral osteolysis following THR.
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ase 1
47-year-old man was operated on in 1980 for hip arthritis
ith associated right hip dysplasia. THR used a 28-mm diam-
ter metal-polyethylene friction-couple cemented implant.
fter 6 years showing good clinical and X-ray results, the
atient was lost to follow-up. He consulted again, 26 years
fter the THR, for right hip pain and limping. His Postel-
erle d’Aubigné score (PMA) [6] was 9 points. X-ray showed
large ovoid subtrochanteric lesion associated with medialemoral cortex osteolysis (Fig. 1). There was no inﬂamma-
ory syndrome on biological analysis.
THR revision was undertaken in 2007. Peroperative explo-
ation found a yellowish mass around the medial part of the
oint, with liquid of abnormal aspect and necrotic tissue. No
.
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Figure 2 X-ray, right hip (Case 2), showing massive osteolysis
of major trochanter and calcar femorale.
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prostatectomy in 1998 for prostate carcinoma, without localigure 1 X-ray, right hip (Case 1), showing subtrochanteric
void lesion (white arrows) and internal femoral cortex osteol-
sis.
urulent collection was found. The severe osteolysis of the
edial femoral cortex was conﬁrmed and several biopsies
ere performed for bacteriological and histological analy-
is. It was decided not to complete revision THR in the same
tep but to ﬁt a polymethyl-methacrylate spacer pending
iopsy results, infection being suspected.
The bacteriological cultures proved negative.
istopathology found histiocytes, giant cells and
osinophils, and foreign bodies of undetermined ori-
in. THR revision was performed 2months after this surgical
xploration; the pseudotumor was removed and a non-
emented implant with distal locking stem was inserted. At
ast follow-up, at 18months, the PMA score was 15 points.
ase 2
76-year-old woman was operated on in 1996 for right hip
rthritis, receiving a 22.2-mm diameter metal-polyethylene
riction-couple non-cemented implant. Ten years later, she
egan to have pain again in the right hip. Her PMA score
as 8 points. AP X-ray showed very severe lysis of the
rochanteric area (Fig. 2). Biological analysis revealed an
nﬂammatory syndrome. CT-scan showed an abnormal large,
ounded, clearly contoured aspect facing the medial prox-
mal extremity of the femur, extending to the lateral edge
f the ischium (Fig. 3), strongly suggestive of hematoma
f unknown origin. Arteriography, performed to rule out
ctive bleeding, found small hemorrhagic suffusions affect-
ng the gluteal branches of the internal iliac artery. Selective
icroparticle embolization enabled occlusion of the culprit
rteries. Immediately following embolization, THR revision
as performed. Peroperative exploration found a reddish
ass resembling a large hematoma, which was completely
emoved. Bacteriology was negative. At the last follow-up,
years postoperatively, the PMA score was 15 points. X-ray
r
s
(
oigure 3 CT-scan (Case 2) showing rounded, well-contoured
ass (black arrows) facing the medial proximal femur.
howed no signs of recurrence of osteolysis or of implant
omponent loosening.
ase 3
73-year-old man was operated on in 2001 for right hip
rthritis, receiving a 22.2-mm diameter metal-polyethylene
riction-couple cemented implant. Preoperative X-ray was
ypical of hip arthritis, showing no other bone lesions.
ostoperative course was uneventful until 2009, when the
atient began to experience right inguinal pain. The PMA
core was 8 points. The patient’s history was seen to includeecurrence or metastasis on last follow-up. X-ray showed
evere acetabular osteolysis, reaching the iliopubic branch
Fig. 4). CT-scan conﬁrmed the severe peri-acetabular oste-
lysis (Fig. 5). Technetium bone scan found both acetabular
Total Hip Replacement pseudotumoral osteolysis
Figure 4 X-ray, right hip (Case 3), showing acetabular oste-
olysis (black arrows) extending towards the iliopubic branch.
Figure 5 CT-scan (Case 3) of pelvis, conﬁrming large osteoly-
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sion should be performed promptly in case of cortical bone
involvement, to avoid pathologic fracture [10,18]. Surgery
may be in a single step if complementary examinations havesis extending from posterior acetabular wall to iliopubic branch
(black arrows).
and iliopubic branch and medial and proximal femoral stem
hyperﬁxation. Iliopubic branch biopsy was performed, and
histology disclosed ﬁbrous tissue, necrotic debris and histio-
cytes but no tumor-like cells, and bacteriology was negative.
Diagnosis was of pseudotumoral granulomatous reaction to
wear debris. Unipolar acetabular revision enabled resection
of the granuloma and allograft associated to a support ring
and cemented socket. At 3months, the PMA score was 13
points.
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iscussion
steolysis is a commonly reported complication in THR,
lthough tumoral aspects are rarer. Their underlying mecha-
ism remains to be fully described [4,7—9]. The time interval
etween initial arthroplasty and the ﬁrst clinical and X-ray
igns of pseudotumor varies greatly [4,7,8,10,11]. And all
ypes of implant, in terms of their friction couple, ball diam-
ter or type of ﬁxation, may be concerned [11—15]. We here
eport three cases of massive pseudotumoral osteolysis in
HR, with two different presentations.
To the best of our knowledge, the present is the ﬁrst
eport of a granulomatous pseudotumor peroperatively
bserved as a large hematoma. One case in the literature
10] reported small hemorrhagic areas in a pseudotumor,
ut with no suggestion of hematoma. We believe that
he foreign-body reaction and osteolysis were consider-
ble enough to enable wear debris laden synovial ﬂuid to
each the gluteal vessels, thereby inducing macrophage and
ranulocyte agglomeration, causing bleeding. Willert et al.
16] conﬁrmed histomorphologically that inﬂammatory pro-
esses induced by foreign-body reaction may cause vascular
esions. An alternative explanation for such a hemorrhagic
rocess could be trauma sustained by a patient with coag-
lopathy; but in the present case, there was no history
ither of trauma or of coagulopathy or any other hemato-
ogic pathology.
In all three cases, the large osteolytic lesions were seen
n X-ray views taken several years after surgery. They were
o impressive that a CT-scan was taken in two of the three
atients to assess the extension of bone loss and ana-
yze the soft tissue around the joint. In case of revision,
hen signiﬁcant polyethylene wear is found on control X-
ay, Hisatome et al. [8] advocate a preoperative CT-scan
o assess bone loss, which is less visible on standard X-ray,
nd extension around the joint. In the present Case 2, CT
evealed a suspect hematoma aspect, which was conﬁrmed
n arteriography. In our view, arteriography plays an impor-
ant role in preoperative assessment ahead of revision for
seudotumoral loosening, notably enabling diagnosis and
ossible treatment of secondary vascular lesions induced
y extensive inﬂammation. Although aggressive, we con-
ider arteriography to be indicated when CT-scan reveals
ematoma: it prepares the surgeon to encounter an hematic
ollection which, whatever the revision technique, may
equire peroperative embolization of the vessels underlying
he hemorrhage.
In all three cases, the lesion was associated with a large
umor-like mass extending into the soft tissue around the
oint. The ﬁrst differential diagnosis to eliminate is that
f true tumor [17]. Implant infection is also to be con-
idered. Diagnostic (anatomopathologic and bacteriologic)
urgical biopsy seems indicated: in the patient with a his-
ory of prostate cancer (Case 3), possible metastasis, which
ould have altered the treatment strategy, could thus be
liminated.
Once the pseudotumoral lesion has been conﬁrmed, revi-onﬁrmed diagnosis; in case of doubt as to diagnosis, a two-
tage procedure may be adopted.
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In practice, when confronted by loosening with a pseu-
otumoral aspect, CT-scan should be performed as well as
-ray; if it discloses a liquid-like image, arteriography is indi-
ated to rule out the possibility of active bleeding due to
essel lesion around the joint, and possibly for preventive
mbolization when there is active bleeding. In all cases,
reoperative surgical biopsy should be considered to rule
ut true tumor, especially in case of history of cancer. THR
ecipients should be followed up regularly to enable any
seudotumor-like loosening to be detected and thus treated
n its early stages, avoiding possible pathologic fracture
7—9].
onﬂict of interest statement
here is no conﬂict of interest for the clinical report entitled
‘THR pseudotumoral osteolysis’’.
eferences
[1] Kilgus DJ, Funahashi TT, Campbell PA. Massive femoral osteol-
ysis and early disintegration of a polyethylene-bearing surface
of a total knee replacement. A case report. J Bone Joint Surg
Am 1992;74:770—4.
[2] Maguire Jr JK, Coscia MF, Lynch MH. Foreign-body reaction to
polymeric debris following total hip arthroplasty. Clin Orthop
1987;216:213—23.
[3] Wang JW, Lin CC. A case of massive osteolysis after knee
prosthesis polyethylene failure. Acta Orthop Scand 1993;64:
491—3.
[4] Grifﬁths HJ, Burke J, Bonﬁglio TA. Granulomatous pseu-
dotumors in total joint replacement. Skeletal Radiol
1987;16:146—52.[5] Murray DW, Rushton N. Macrophages stimulate bone resorp-
tion when they phagocytose particles. J Bone Joint Surg Br
1990;72:988—92.
[6] Merle d’Aubigne R. Cotation chiffrée de la fonction de la
hanche. Rev Chir Orthop 1990;76:371—4.
[A. Bourghli et al.
[7] Hanna MW, Thornhill TS. Thigh mass and lytic diaphyseal
femoral lesion associated with polyethylene wear after hybrid
total knee arthroplasty. A case report. J Bone Joint Surg Am
2006;88:2473—8.
[8] Hisatome T, Yasunaga Y, Ikuta Y, Takahashi K. Hidden intrapelvic
granulomatous lesions associated with total hip arthroplasty:
a report of two cases. J Bone Joint Surg Am 2003;85:708—10.
[9] Nadlacan LM, Freemont AJ, Paul AS. Wear debris-induced
pseudotumour in a cemented total knee replacement. Knee
2000;7:183—5.
10] Benevenia J, Lee FY, Buechel F, Parsons JR. Pathologic supra-
condylar fracture due to osteolytic pseudotumor of knee
following cementless total knee replacement. J Biomed Mater
Res 1998;43:473—7.
11] Lombardi Jr AV, Mallory TH, Vaughn BK, Drouillard P. Asep-
tic loosening in total hip arthroplasty secondary to osteolysis
induced by wear debris from titanium-alloy modular femoral
heads. J Bone Joint Surg Am 1989;71:1337—42.
12] Jeanrot C, Ouaknine M, Anract P, Forest M, Tomeno B. Massive
pelvic and femoral pseudotumoral osteolysis secondary to an
uncemented total hip arthroplasty. Int Orthop 1999;23:37—40.
13] Moholkar K, Tamblyn P. Aggressive granulomatous lesion pre-
senting as tumor in cementless long stem total hip arthroplasty.
J Arthroplasty 2001;16:404—7.
14] Sedel L, Nizard R, Bizot P. Massive osteolysis after ceramic on
ceramic total hip arthroplasty. Clin Orthop 1998;349:273—4.
15] Wirganowicz PZ, Thomas BJ. Massive osteolysis after ceramic
on ceramic total hip arthroplasty. A case report. Clin Orthop
1997;338:100—4.
16] Willert HG, Buchhorn GH, Fayyazi A, Flury R, Windler M,
Koster G, et al. Metal-on-metal bearings and hypersensitivity
in patients with artiﬁcial hip joints. A clinical and histomor-
phological study. J Bone Joint Surg Am 2005;87:28—36.
17] Jacobs JJ, Urban RM, Wall J, Black J, Reid JD, Veneman
L. Unusual foreign-body reaction to a failed total knee
replacement: simulation of a sarcoma clinically and a sar-
coid histologically. A case report. J Bone Joint Surg Am
1995;77:444—51.
18] Pazzaglia U, Byers PD. Fractured femoral shaft through an oste-
olytic lesion resulting from the reaction to a prosthesis. A case
report. J Bone Joint Surg Br 1984;66:337—9.
